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Abstract. Objectives: The purpose of the present study was to examine associations between life stress and
incarceration history in relation to sexual health risk practices among a sample of cisgender Black gay, bisexual and
other men who have sex with men (MSM) in the Deep South.Methods:Using data from a sample of 355 cisgender Black
MSM in Mississippi and Georgia, multivariable logistic regression analyses were conducted to examine associations
between life stress and sexual risk practices. In addition, we assessed whether stress may interact with experiences of
incarceration to influence sexual health risk practices. Results: After controlling for sociodemographic characteristics,
stress was associated with some sexual risk practices (e.g. alcohol and drug use during sex and group sex). Further, when
an interaction with incarceration was assessed, among participants who had been incarcerated, high compared with low
levels of stress were associated with alcohol use during sex (adjusted odds ratio (aOR) 4.59, 95% confidence interval (CI)
2.11–9.99, P < 0.001), drug use during sex (aOR 3.92, 95%CI 1.79–8.60, P < 0.001), condomless sex with casual partners
(aOR 2.83, 95% CI 1.31–6.12, P < 0.001), having six or more casual partners (aOR 2.77, 95% CI 1.09–7.06, P = 0.02) and
participating in group sex (aOR 5.67, 95% CI 2.07–15.51, P < 0.001). Stress and incarceration produced a dose–response
effect for each association; similar associations with stress were not observed among men who had not been incarcerated.
Conclusions: Among people with experiences of incarceration, there are several possible ways our findings could be
applied practically, including through safer sex and stress management interventions designed specifically for Black
MSM following their release.
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Introduction
Stress is a fundamental mechanism underlying a wide variety of
health behaviours and outcomes,1 including condomless
receptive anal intercourse and infection with HIV and other
sexually transmissible infections (STIs),2 which may undergird
health disparities.3 Multiple frameworks have been used to
explain stress-related health disparities. As articulated by the
minority stress model, members of sexual and racial minority
populations may experience stress due to stigma associated with
their identities and, as a result, have higher stress levels than
*These authors contributed equally to the study.
However, voting rights are automatically restored after this
time period. In addition, former felons may have to pay any
outstanding fines, fees or restitution before their voting rights are
restored. In 12 states (including Mississippi) felons lose their
voting rights indefinitely for some crimes or require a governor’s
pardon inorder forvotingrights toberestoredor faceanadditional
waiting period after completion of sentence (including parole and
probation) before voting rights can be restored.
We recognise that Black MSM are typically conceptualised
as a homogeneous group, including in intersectionality
studies.17 Therefore, our approach to intersectionality was
twofold. First, by focusing on Black MSM in the Deep
South we were able to conduct within-group analyses, as
important considerations related to race, gender, sexual
orientation and geography were isolated, focusing on a
contextualised population as one approach to intersectional
analyses.18,19 Second, while acknowledging ongoing debates
around the best way to incorporate intersectional theory into
quantitative work,20 we adopted an approach that tests for effect
modification via interactions. Although criticised in some
quarters as an imperfect representation of intersectionality,21
assessing interactions has been supported in others as one way
to conduct intersectionality,20 which allowed us to approximate




We undertook a cross-sectional analysis of data collected as part
of a study of Black gay, bisexual, and other men who have sex
with men (referred to in this paper as ‘Black MSM’), called The
Ecological Study of Sexual Behaviours and HIV/STIs among
African American Men who have sex with Men in in the South-
eastern United States, known colloquially as the MARI Study.
Setting
The MARI Study was established in two cities in the southern
part of the US: Jackson, Mississippi and Atlanta, Georgia.
Broadly, the study aimed to describe and explore the
environmental, behavioural, sociodemographic and HIV risk
behaviours among Black gay and bisexual men and included a
limited number of Black transgender women.22 Participants
were given US$35 (which later increased to US$50 to bolster
participation). Data were collected from July 2013 in Jackson
and from December 2014 in Atlanta until the end of 2015.
The MARI Study research protocols were approved by the
Sterling Institutional Review Board and all participants provided
written informed consent. The secondary analyses reported here
were determined to be exempt by the NYU School of Medicine
Institutional Review Board.
Participants
Eligible participants in the MARI Study were cisgender men
and transgender women who were aged 18 years and who
reported sex with at least one man in the 6 months before
enrolment. This analysis was restricted to cisgender gay and
bisexual men, excluding transgender women given the
differences in their likelihood of incarceration14 as well as
their peers from non-minority groups.4 However, limited 
research has examined relationships between stress and risk 
for HIV and other STIs among cisgender Black gay, bisexual 
and other men who have sex with men (MSM), even though in 
the US this population is at ‘high risk’ for these infections.5 In 
fact, it has been estimated that nearly 50% of Black MSM in the 
US will become infected with HIV over their lifetime,5 with 
HIV particularly prevalent among Black MSM in the Deep 
South (which includes Louisiana, Mississippi, Alabama, 
Georgia and South Carolina).6,7 Further, rates of chlamydia, 
gonorrhoea and syphilis among Black MSM in the US are 
consistently found to outpace their MSM peers of other racial 
identities,8 including in the Deep South.9
High rates of HIV and other STIs among Black MSM in the 
Deep South of the US demand attention to factors and forces 
that place these men at risk of infection. An experience of 
incarceration is one factor that has been assessed relative to HIV 
risk among Black MSM,10 described by some as having a 
‘syndemic connection’ with HIV among this population,11 
although less attention has been paid to incarceration and 
STIs.12 It has been noted that experiences of incarceration 
are associated with higher-risk sexual practices among Black 
MSM13,14 and greater instability in the social and sexual 
networks,15 but not necessarily with HIV infection.10 This 
seeming paradox suggests a complexity of the relationship 
between incarceration and HIV among Black MSM requiring 
closer attention to factors that mediate their existence. Previous 
research has highlighted stress as a potential mechanism of 
health risk following incarceration,16 which may be especially 
relevant for those already seeking to cope with minority stress, 
but little is known about if or how stress may interact with 
experiences of incarceration to affect sexual health risk 
practices.
The purpose of the present study was to examine the 
relationship between experiences of life stress and sexual 
health risk behaviours among a sample of Black MSM in the 
Deep South given that BlackMSMin the Deep South experience a 
range of stressors (racism, homophobia, HIV stigma etc.), using 
an intersectionality framework that recognises the interconnected 
nature of social categorisations, such as race, class and gender, as 
they apply to a given individual or group, regarded as creating 
overlapping and interdependent systems of disadvantage. 
Adopting an intersectional approach as a critical analytical 
framework, we sought to explore whether incarceration among 
Black MSM was an intersectional position that undermined 
their capacity to deal with stress and, in turn, was associated 
with sexual risk practices, including condomless anal sex. In the 
US, incarceration status is an intersectional position that reflects 
and affects one’s power and privilege, especially for Black men. 
Stated simply, individual-level experiences of incarceration 
reflect larger social structures of inequality and discrimination 
experienced by Black men. Because incarcerated individuals 
have less power and privilege in American society, we 
hypothesised that incarcerated Black MSM would be less able 
to cope with life stress and consequently be more likely to engage 
in sexual risk behaviours.2 For example, incarcerated individuals 
in the US lose voting rights; in 22 states (including Georgia), 
felons lose their voting rights during incarceration and for a period 
of time after, typically while on parole and/or probation.
documented socioeconomic differences and differences in
sexual risk behaviours.23,24 Overall, MARI Study recruitment
activities involved efforts by local organisations, print
advertisements distributed locally to colleges and universities,
adult bookstores, bars and clubs, as well as digital advertisements
posted on social media and through paid advertisements on
geospatial sex and dating applications. Full details on the
recruitment methods have been reported previously.22
Study survey
Participants provided information on a range of topics via a
computer-assisted survey, including mental health issues, body
image, personality traits, religiosity and spirituality, early life
environments, social support and neighbourhood environments.
Participants also provided sociodemographic information
(e.g. age, ethnic identity, sexual orientation, education,
employment and income), HIV status, HIV testing and other
factors. Incarceration history was assessed with the question
‘Have you ever spent any time in a correctional facility, jail,
prison, or detention centre?’ (yes/no).
Stress
Participants completed a modified version of the social
readjustment rating scale of Holmes and Rahe,25 which we
used as a proximal marker of life stress. The original version of
this well-known scale includes 43 life events rated as requiring a
significant change to one’s accustomed patterns of living,
relatively quantified based on the amount and duration of
change required. For example, death of a spouse was ranked
as requiring the greatest change (mean adjustment value of
100), whereas other experiences, such as changing schools,
were further down the list (mean adjustment value of 20). The
scale has been previously challenged for its lack of
directionality (many items are presented as neutral, making it
impossible to assess whether something added or diminished
stress) and a lack of item specification.26 It was also not clear
whether this scale, developed in the 1960s, would be relevant to
our sample, which is demographically and temporally very
different to the one in which the scale was validated. With
these issues in mind, the study team selected 11 of the items
most likely to be relevant to a sample of Black gay and bisexual
men and modified them to more specifically address HIV risk
behaviours and directionality. For example, instead of the item
‘Change in living conditions’, participants were asked ‘Have
you moved to a worse residence or neighbourhood?’ Full details
of the modified scale are given in Table 1.
Regarding our measure of stress, responses to each of the 11
items were summed using the relative assigned value from
Holmes and Rahe’s original scale.25 To further contextualise
stress relative toour sample, thecontinuous scoreswereorganised
into tertiles labelled as ‘low stress’ (Tertile 1), ‘medium stress’
(Tertile 2) and ‘high stress’ (Tertile 3). This provided us with a
relative and categorical marker of participant stress in the
12 months before participation.
Sexual risk practices
Specific to the 12 months before participation, participants
completed items on drug or alcohol use in the context of
sex, condomless anal sex with casual partners and the
number of sexual partners. Participants were also asked
whether they had recently participated in group sex and, at
their most recent sexual encounter, if they had asked their
partner about their HIV status.
Risk practices associated with HIV were dichotomously
categorised (yes/no) based on each participant’s self-reported
behaviour during the 12 months before study participation. This
included any alcohol use in the context of sex, drug use in the
context of sex, condomless sex with casual partners (consistent
or inconsistent condom use), numbers of sexual partners (<6 or
6 male partners), group sex participation (yes/no) and whether
they had asked their most recent casual sex partner his HIV
status (yes/no). These six factors were used as the outcome
measure in the multivariate analyses given their associations
with HIV infection risk among Black MSM.27
Statistical analyses
Our analysis was restricted to cisgender male participants
who completed all 11 of the modified social readjustment
items and provided information on incarceration. We
conducted multivariable logistic regression analyses with
each of the risk practices described above, controlling for
age, sexual orientation, level of education, employment
status, income, HIV status and city of recruitment. The
categorical indicator of stress was included in all models. To
directly address our research question whether stress may
interact with experiences of incarceration to influence sexual
health risk practices, these analyses were also conducted with a
test for interactions between those two variables as well as
Table 1. Experiences of Black gay, bisexual and other men who have
sex with men of stressful life eventsA in the 12 months before
participation (n = 355)
Data are given as n (%). Stress was divided into three tertiles, based on stress
scores: low (Tertile 1, scores 0–62; mean  s.d. score 12.20  19.27);
medium (Tertile 2; scores 67–139; mean  s.d. score 98.51  26.43; and
high (Tertile 3; scores 141–469; mean  s.d. score 233.85  76.53)
Total score
Low stress 118 (33.2)
Medium stress 118 (33.2)
High stress 119 (33.5)
Scale item (relative score)
Had a divorce/separation from your mate/spouse (69) 47 (13.2)
Anyone close to you died (67) 202 (56.9)
Have you had serious injury/illness that started or got
worse in last year (53)
47 (13.2)
Been a victim of a serious physical attack/mugging any
type of assault (53)
49 (13.8)
Found out that you are HIV positive/lost a loved one due
to HIV/AIDS (49)
81 (22.8)
Retired from a job when you did not want to (45) 21 (5.9)
Family member/close friend had major illness/injury (44) 132 (37.2)
Been robbed or was home burglarised (25) 76 (21.4)
Moved to a worse residence/neighbourhood (23) 54 (15.2)
You/anyone in your household lost a job (23) 110 (31.0)
House been shot at or gunfire in neighbourhood (18) 61 (17.2)
AScale items modified from the social readjustment rating scale of
Holmes and Rahe.25
with alcohol and drug use, which appeared to be a
dose–response relationship. Having a high level of stress in
conjunction with previous incarceration was associated with all
the sexual risk practices assessed in this study, except for not
asking one’s partner about his HIV status. In particular,
compared with low levels of stress, high levels were
associated with alcohol use during sex (adjusted odds ratio
Table 2. Demographics, social characteristics and sexual risk
behaviours among cisgender Black gay, bisexual and other men who
have sex with men in the Deep South (n = 355)
Unless indicated otherwise, data are given as n (%)
Mean (± s.d.) age (years) 30.37 ± 11.35





Highest level of education
Some high school or completed high school 146 (41.1)
Some college 139 (39.2)
Bachelor’s degree and other higher degree 70 (19.7)
Currently unemployed 195 (54.9)
Any previous incarceration 129 (36.3)
Annual household income (US$)
<5000 135 (38.0)
5000–15 999 103 (29.0)
16 000 110 (31.0)




HIV positive 132 (36.2)
In the 12 months before participation:
Alcohol use in the context of sex 175 (49.3)
Drug use in the context of sex 131 (36.9)
Condomless anal sex with casual partnersA 130 (36.6)
6 casual male partners 67 (19.5)
Participated in group sex 58 (16.3)
Asked last casual partner’s HIV status 181 (51.0)
ADefined as ‘never’ or ‘sometimes’ using a condom with casual sex partners.
Table 3. Association between stressful life events in the 12 months before study participation and sexual risk behaviours among cisgender Black
gay, bisexual and other men who have sex with men in the Deep South according to previous incarceration status (n = 355)
Data are given as adjusted odds ratios with 95% confidence intervals in parentheses. *P < 0.05; **P < 0.001. Stress was divided into three tertiles, based on
stress scores: low (Tertile 1, scores 0–62; mean  s.d. score 12.20  19.27); medium (Tertile 2; scores 67–139; mean  s.d. score 98.51  26.43; and high
(Tertile 3; scores 141–469; mean  s.d. score 233.85  76.53). Note, all regression analyses controlled for age, education, annual income, HIV status,
recruitment city, employment status, ethnicity sexual orientation, and incarceration status (except models stratified by incarceration status)
In the previous 12 months: All (n = 355) Previous incarceration
Yes (n = 129) No (n = 226)
Medium stressA High stressA Medium stressA High stressA Medium stressA High stressA
Alcohol in the context of sex 1.61 (0.93–2.79) 2.24 (1.25–4.04)* 3.87 (1.64–9.07)** 4.59 (2.11–9.99)** 1.45 (0.76–2.75) 2.18 (1.04–4.58)*
Drugs in the context of sex 0.97 (0.53–1.74) 1.96 (1.07–3.59)* 3.39 (1.44–8.00)** 3.92 (1.79–8.60)** 0.80 (0.38–1.69) 2.63 (1.20–5.76)*
Condomless anal sexB 1.15 (0.65–2.03) 1.56 (0.86–2.84) 1.38 (0.57–3.30) 2.83 (1.31–6.12)** 1.49 (0.75–2.97) 1.54 (0.70–3.38)
6 casual sex partners 0.89 (0.43–1.85) 1.24 (0.60–2.59) 1.96 (0.69–5.60) 2.77 (1.09–7.06)* 0.92 (0.37–2.27) 1.28 (0.48–3.38)
Participated in group sex 1.25 (0.52–2.98) 4.59 (2.06–10.23)** 1.21 (0.32–4.55) 5.67 (2.07–15.51)** 1.26 (0.45–3.54) 3.85 (1.40–10.59)**
Asked partner’s HIV statusC 1.16 (0.62–2.18) 1.0 (0.52–1.93) 1.16 (0.46–2.97) 0.82 (0.35–1.91) 1.24 (0.58–2.61) 1.30 (0.54–3.12)
AReference category = low stress (Tertile 1).
BAny condomless sex with a casual partner.
CMost recent anal sex encounter only.
examination of stratum-specific estimates (i.e. associations by 
no history of incarceration vs history of incarceration). 
Statistical significance was set at two-tailed P < 0.05 and all 
analyses were performed using Stata Version 15.0 (StataCorp 
LLC, College Station, TX, USA).
Results
Of the 386 individuals who participated in the MARI Study, the 
present analysis was performed on the 355 (92.0%) cisgender 
men who completed all 11 stress items and provided details on 
incarceration. The sociodemographic characteristics of the 
sample are given in Table 2. Participants ranged in age from 
16 to 62 years, with a mean ( s.d.) age of 30.37  11.35 years. 
Only 2.3% identified as Latino. Most participants were 
unemployed (54.9%) and 129 (36.3%) reported previous 
incarceration. Men also commonly reported the use of alcohol 
and other drugs in the context of sex (49.3% and 36.9%
respectively), whereas over one-third reported condomless anal 
sex with casual partners (36.6%).
Regarding stress, the range of participant scores was 0–469 
of a possible maximum score of 475, with a mean ( s.d.) 
score of 113.59  102.66. Acceptable internal consistency was 
observed among these modified items (a = 0.71). In all, 85 
participants (22.6%) reported experiencing none of the stressful 
life events included in our survey, whereas a small number 
(n = 4; 1.1%) had experienced almost all 11 items. As outlined 
in Table 1, the most commonly reported stressful event for 
participants was the death of someone to whom they were close 
(56.9%), followed by having a family member or friend 
experience a major illness (37.2%). These were also ranked 
among the most stressful life events in the original scale.25
The findings of the multivariate analyses are detailed in 
Table 3. Compared with men who reported low stress in the 
previous year, those with high levels of stress were more likely 
to report alcohol and drug use in the context of sex as well as 
participation in group sex. Interestingly, similar associations 
were not observed among men with medium levels of life stress. 
In the subsequent interactional analysis, incarceration interacted 
with medium and high levels of stress to produce associations
(aOR) 4.59, 95% confidence interval (CI) 2.11–9.99,
P < 0.001), drug use during sex (aOR 3.92, 95% CI
1.79–8.60, P < 0.001), condomless sex with casual partners
(aOR 2.83, 95% CI 1.31–6.12, P < 0.001), having six or more
casual partners (aOR 2.77, 95% CI 1.09–7.06, P = 0.02) and
participating in group sex (aOR 5.67, 95% CI 2.07–15.51,
P < 0.001). Stress and incarceration produced a dose–
response effect for each association. Although previous
incarceration interacting with a high degree of stress was
associated with condomless anal sex and having a high
number of partners, similar associations were not observed
among previously incarcerated men who experienced lower
levels of stress, or among those with no experience of
incarceration, regardless of stress level.
Discussion
Intersectionality matters when assessing HIV risk among MSM
in the US Deep South. Among Black MSM in the US Deep
South, stress was associated with several sexual health risk
practices, notably alcohol and drug use in the context of sex
and participating in group sex. In addition, being previously
incarcerated interacted with Black men’s experiences of stress.
A history of incarceration strengthened the extant associations
and was associated with having more sex partners and
condomless anal sex with casual partners. Stress interacting
with experiences of incarceration appears to be associated with
sexual health practices among Black MSM in the Deep South.
The results of the present study are consistent with earlier
research, including the association between stress and various
risks to sexual health among Black MSM.28,29 Perhaps more
interestingly is our finding that a history of incarceration seemed
to significantly exacerbate the effects of stress, in several cases
linking stress to risk in a way that would have otherwise
remained undiscovered. One interpretation of these findings
is that Black MSMwho have been in jail or prison may struggle
to deal with their experiences of stress, resulting in practices
that may offset the stress but introduce risk for HIV and other
STIs. This finding could also mean that the experience of
incarceration exacerbates stress, and the mechanism for this
may be the negative effect that incarceration has on other known
social determinants of health (housing, social support and
relationships, employment) via a restriction of rights
following a return to the community.
There is a wealth of literature that has documented the poor
health outcomes that follow after release from incarceration,
including poor care for chronic conditions,30 death31 and,
specific to HIV and STIs, high rates of condomless sex and
substance use.32–34 For example, among a sample of HIV-
positive MSM, in analyses adjusting for sociodemographic
factors, past-year and prior incarceration were strongly
associated with past 12-month injection drug use, multiple
sex partnerships and condomless sex in the context of
substance use.34 In addition, these analyses found that past-
year incarceration was strongly associated with alcohol and
non-injecting drug use.34
By illuminating the interactions between incarceration and
stress as a mechanism for sexual risk practices, this study builds
on this earlier work and helps enhance our understandings of
why similar experiences of stress may prompt risk practices
whereas others do not. Incarceration and its subsequent
disruption of access and restriction of rights could explain
why incarceration compounds stress. Indeed, beyond Black
men being most likely to be arrested and harassed by police,
intersectional oppression does not end when they are released
from prison. As an example, Black people in particular are
much less likely than their White peers to be hired for a job after
they are released and, when employed after incarceration, earn
less money than their White peers.35–37 Among people with
experiences of incarceration, there are several possible ways
this information could be applied practically. For one, given
that incarceration is symptomatic of larger social structure
inequality, it seems prudent to intervene there. That is, there
is a dire need for policy and legislative change to address why
Black men are more likely than other groups of men to be
incarcerated in the first place.37 This not only applies to Black
men, but also Black MSM, because research shows that Black
MSM are more likely be incarcerated than MSM of other racial
backgrounds.38 In addition, it seems that an intervention aimed
at improving stress management (e.g. reducing stress levels)
among Black gay and bisexual men who have been incarcerated
may reduce engagement in sexual risk practices, especially for
those in the Deep South. Incarceration rates are highest in the
South, making these findings especially important in that region.
Knowing that this association exists (in this population), public
health officials and HIV/AIDS service providers could consider
screening for recent incarceration and providing access to more
supportive services (e.g.mental health services) that can alleviate
stress and promote HIV prevention among Black MSM.
This study highlighted experiences that are associated with
sexual risk among Black MSM in the Deep South. By using an
intersectional framework,18,19 we were able to characterise
experiences of sexual risk taking that would have otherwise
remained unexamined because we would not have thought to
examine incarceration status as an intersectional position.
Although this study does provide meaningful findings to the
literature on stress, incarceration and sexual risk behaviours, it
is also limited in a few key ways. First, although our measure of
stress used a modified version of a previously validated scale, it
is a measure of general stress that may be less salient to the
lives of Black men. Future research should seek to develop,
validate and implement scales of stress applicable to Black
MSM, including the examination of minority-, oppression- and
intersectional-related stress. Second, the convenience sample
upon which this study draws is limited to only two cities in the
Deep South, a large and diverse part of the US, and it is
unclear to what degree (if any) these findings can be applied
elsewhere. Third, as a cross-sectional analysis, we are unable to
comment on the directionality of the relationships observed
here, also because of how the study variables were measured. It
is important to note that incarceration was assessed as ‘ever’ and
the risk behaviours and stress was assessed as ‘past year’.
Therefore, it is possible that some of the past-year HIV risk
behaviours occurred during past-year incarceration. In addition,
a history of incarceration may be a crude measure. There are
many nuances to incarceration that this study missed, such as
past-year incarceration versus any incarceration and variations
in incarceration conditions, which should be examined in
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